We have designed a system that allows the accurate delivery of a variety of haemostatic agents which keeps it in contact with the bleeding source without the haemostatic agent being washed away by the rapid flow of blood. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w This system consists of two tubes, an internal tube that is connected to suction and a second external tube that has a larger diameter [ fig 1] . Outside the surgical field the internal tube is introduced into the proximal end of the external tube while pushing a neurosurgical pattie into the external tube until the pattie is about 1cm from the distal end of the external tube [ fig 2a&b] . Finally any conventionally utilised haemostatic agent like Surgicel®, Fibrillar® or Avitene® is inserted or injected into the distal end of the external tube. The system is now primed and ready for use [ fig 3] . Once within the operative field and to control bleeding, the inner tube is pushed forward like a piston driving the haemostatic agent and the backing pattie out thereby compressing the haemostatic agent over the bleeding area. [fig 4a&b] [video 1].
Method
When the system is introduced into the operative field, suction across the pattie ensures that blood will be sucked into the external tube past the haemostatic agent (allowing the blood to mix and activate the haemostatic agent) and pattie. The external tube also protects the haemostatic agent and prevents it from being washed away if haemorrhaging is brisk.
Results
We tested this system in a variety of cases where we encountered brisk haemorrhaging. These occurred from sinus or arterial haemorrhaging during endoscopic pituitary and other anterior skull base endoscopic surgery and intraparenchymal arterial bleeding during excision of intra-parenchymal lesions using an expandable port in conjunction with an endoscope. For sinus haemorrhages we were able to stop the bleeding easily by delivering Surgicel or FloSeal using this system but with intra-parenchymal bleeding we required the use of FloSeal in all cases. When brisk bleeding was encountered in anterior base of skull surgery, the system was able to deliver Avitene (in its powder form) to effectively control the bleeding.
We also found that a smaller volume of FloSeal could be used because it was applied more effectively as we were able to introduce the substance directly onto the area of haemorrhage and did not lose a large quantity of the material within the tube provided by the manufacturers and it was not washed away by the rapid flow of blood.
Discussion
Haemostasis during endoscopic procedures can be especially difficult [4, 8] because access is usually limited as these operations are performed down a long narrow tunnel. In conventional microsurgery a surgeon would have a suction tube over the area of haemorrhage, removing it to introduce the haemostatic agent usually using a bipolar forceps in one hand followed by placing a pattie over the haemostatic agent using the same forceps and following this to position a suction tube over the pattie to gently compress the area of haemorrhage. In endoscopic surgery these actions require time as the surgeon has to manoeuvre these instruments in and out of a long tunnel and in that short time frame the haemostatic material may be washed away especially 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
to the bleeding point when using conventional tools.
The system we have designed allows the delivery of the haemostatic material with a pattie accurately over the site of haemorrhage with the ability to maintain simultaneously compression and suction so making haemostasis more effective. The several actions that are usually required to control bleeding are incorporated into a single device and the entire process can be performed using only one hand. This ability to perform a variety of tasks simultaneously makes this device suitable when used in conjunction with endoscopic surgery.
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